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ABSTRACT 
Background—Women with acute myocardial infarction (AMI) have higher hospital mortality than men. 
This difference has been ascribed to their older age, more frequent comorbidities, and lower use of 
revascularization. The aim of this study is to assess these factors in relation to excess mortality in women. 
Methods and Results—All hospital admissions in France with a discharge diagnosis of AMI were 
extracted from the national payment database. Logistic regression on mortality was performed for age, 
comorbidities, and coronary interventions. Nonparametric microsimulation models estimated 
percutaneous coronary intervention (PCI) and mortality rates women would experience if they were 
“treated like men”. Data were analyzed from 74 389 patients hospitalized with AMI, 30.0% of whom were 
women. Women were older (75 vs 63 years, P<0.001) and had higher hospital mortality than men (14.8 vs 
6.1%, P<0.0001). PCIs were more frequent in men (7.4 vs 4.8%; 24.4 vs 14.2 with stent; P<0.001). 
Mortality adjusted for age and comorbidities was higher in women (P<0.001), with an excess adjusted 
absolute mortality of 1.95%. Simulation models related 0.46% of this excess to reduced use of 
procedures. Survival benefit related to PCI was lower amongst women.  
Conclusions—The difference in mortality between men and women with AMI is due largely to the 
different age structure of these populations. However, age-adjusted hospital mortality was higher for 
women, and was associated with a lower rate of PCI. Simulations suggest that women would derive 
benefit from more frequent use of PCI, although these procedures appear less protective than in men.  
 
Key Words: acute myocardial infarction gender; mortality; revascularization 
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Previous studies have shown higher crude hospital mortality rates for acute myocardial infarction in 
women compared with men. Part of the difference is accounted for by the older age and higher 
prevalence of comorbidities in women.1 Lower use of revascularization procedures in women may also 
account for some of the excess mortality. Indeed, findings from large database studies2-11 have indicated 
that women with acute myocardial infarction tend to undergo less aggressive hospital management than 
men. However, the relation of lower rates of revascularization is debated: some studies have found that 
the excess mortality in women was explained by older age and higher baseline risk,12-17 or that it was 
restricted to a subgroup of female patients, while others have suggested that under-treatment in women 
had no effect on early mortality from acute myocardial infarction.18,19 
Thus, while it is agreed that age-adjusted mortality after acute myocardial infarction is higher in 
women than in men, uncertainty remains about whether this finding is related to differences in baseline 
risk or in management (particularly the use of revascularization), and whether the latter is related to 
gender bias (the Yentl syndrome20) or to differences in eligibility for aggressive therapies or patient 
preferences.21 
The aim of the present study was to compare age-adjusted, gender-specific hospital mortality for 
patients hospitalized for acute myocardial infarction, and to determine whether mortality variations could 
be explained by gender differences in epidemiology, in patterns of use of percutaneous coronary 
intervention (PCI), or in the benefit of PCI. 
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Methods 
Patients 
All hospital admissions in France during 1999 with an ICD-9 discharge diagnosis of acute myocardial 
infarction were extracted from a national database. This database is used for hospital payment and 
provides medical records for all patients discharged from both private and public hospitals. The database 
is inclusive of all admissions nationwide because French hospitals are financed by a single payer. Each 
admission is characterized by discharge diagnoses and procedure codes that determine the diagnosis-
related group and reimbursement. In France, a patient classification system has been implemented since 
1983 and is based on the apDRG model that was developed in the United States. 
Records for acute myocardial infarction were analyzed to exclude coding errors.22  Ensuring an 
inclusive and clean data set, and obtaining administrative clearance for access to individual patient data, 
requires approximately 5 years, explaining the lag between the time the data set was obtained and the 
analysis. Demographic data, primary and secondary diagnoses, and procedural and immediate outcome 
data were extracted. Information on outcomes post-discharge was not available. 
 
Study Variables and Outcome 
Demographic variables included sex and age. Comorbid conditions were captured by secondary 
diagnoses: heart failure, valvular disease, conduction disease, diabetes mellitus, severe hypertension, 
renal insufficiency, stroke, and peripheral arterial disease. Procedural data included those related to 
cardiac catheterization, percutaneous coronary angioplasty, and stenting. The outcome variable was 
mortality during the index admission. For the sake of simplicity, and because it has become rare to 
perform PCI without stenting, PCI with stenting was considered to be representative of coronary 
interventions. 
 
Statistical Methods 
Categorical data are presented as percentages, with absolute numbers. Logistic regressions were 
performed to test for gender differences in mortality and use of coronary interventions in each age group. 
Odds ratios are reported, and Wald tests and confidence intervals (CIs) are provided to check for the 
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significance of differences between proportions. Multivariable logistic regressions were performed to 
adjust for differences in age, comorbidities, and intervention rates.  
A series of microsimulation models were developed in the spirit of the Oaxaca decomposition, 
creating a hypothetical set of events (procedures and outcomes) for the population.23-26 
The first simulation predicted the probability of PCI and mortality, depending on gender, 
comorbidities and use of PCI, and the death rate of women if they were “treated like men”. This simulation 
assessed gender differences due to variation in treatment while controlling for gender differences in age 
and comorbidities (Appendix). We hypothesized that the only difference between men and women was 
the decision to use invasive procedures, and computed the probability of death of women if treated like 
men of the same age and with similar comorbidities. Each woman was attributed the age- and 
comorbidity-specific probability of PCI plus stent obtained from the male population. We then computed 
whether this “men-like” procedure rate resulted in reduced mortality in women. The second simulation 
tested the hypothesis that the outcome of PCI would differ according to gender, resulting in a higher death 
rate.27 The model was built for PCI plus stent.  
All tests were two-sided and P<0.05 was considered statistically significant. All analyses were 
performed using the StataSE 8 software and SAS® statistical package (SAS V8.2, SAS Inc. Cary, NC). 
 
Statement of Responsibility 
The authors had full access to and take full responsibility for the integrity of the data. All authors have read 
and agree to the manuscript as written.  
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Results 
The database included 74 389 admissions for acute myocardial infarction, of which women represented 
30.0%. The mean age of women was 75 years versus 63 years for men (P<0.001). The age structure of 
the population by gender is illustrated in Table 1. Given the older age of women, comorbidities were more 
frequent in women than in men (P<0.001) (Table 1).  
 
Use of Interventional Procedures 
During the index admission, men were more likely to undergo coronary angiography and intervention than 
women, and this observation was consistent across all age groups (P<0.001) (Table 2A). Overall, the ratio 
of interventions to total coronary angiography was higher in men than in women, although this difference 
was heterogeneous with respect to age: below 75 years, angiography more frequently led to PCI in men 
than in women, whereas the converse was true in patients aged over 75 years (Table 2A). 
 
Hospital Mortality 
The crude hospital mortality rate was higher for women than for men (14.8 vs 6.1%, P<0.0001). The odds 
ratio for crude mortality rates was 2.65 (95% CI, 2.52–2.79). This 8.64% difference was due mainly to 
gender differences in the age distribution. After adjustment for age (using the age distribution of women as 
reference), the absolute gender difference in mortality was 1.95% (Table 3). Across age categories, crude 
mortality and mortality adjusted for comorbidities were consistently higher among women (Table 2B).  
The use of coronary interventions was associated with lower mortality after adjustment for age 
and comorbidities (P<0.01) (Figure 1). After adjustment for comorbidities and the use of interventions, 
mortality remained consistently and significantly higher for women compared with men for each age 
category with the exception of patients aged over 85 years (P=0.08) (Figure 2). The type of hospital to 
which patients were admitted, as well as the volume of acute myocardial infarctions treated per hospital, 
had no impact on gender differences in mortality (data not shown). 
 
  7 
Simulations 
The 1.95% age-adjusted gender difference in mortality was explored further by simulations to determine 
its relation to gender differences in the use of coronary interventions, in the outcome of procedures, and in 
the impact of comorbidities. 
 
Simulated Rates of PCI Plus Stent 
In the first simulation, an expected rate of PCI plus stenting for women was computed using the probability 
of men with the same age and comorbidities (Table 2C). The expected simulated rate of PCI plus stenting 
in women was 17.5% compared to observed rates of 14.2% in women and 24.4% in men. Therefore, 
approximately one-third of the observed difference in the use of PCI plus stenting appeared to be related 
to gender disparity, and two-thirds to age and comorbidities.  
 
Simulated Rates of Mortality 
The relationship of reduced provision of PCI to the 1.95% gender gap in mortality (14.78% in women 
versus 12.83% age-adjusted in men, Table 3) was explored in the second simulation, which computed 
“expected” mortality rates in women using two models (Table 2C): 
• Model 1 computed the expected probability of death of women if they had experienced the hospital 
rates of PCI plus stent of men of a similar age. Overall, this expected mortality would be 14.32%, thus 
accounting for 0.46% (relative percentage 23.6%) of the age-adjusted 1.95% gender gap.  
• Model 2 allowed for possible gender differences in the impact of comorbidities and PCI plus stent on 
mortality by computing the expected probability of death of women if they had similar rates of coronary 
interventions but also a similar response to PCI and comorbidities as men. The expected mortality in 
women calculated by this method would be 12.55%, instead of 14.78%, accounting for 1.77% (relative 
percentage 90.8%) of the 1.95% gender gap.  
Thus, of the 8.64 point crude excess mortality in women with acute myocardial infarction, 6.69 is 
explained by the age structure of the population, 0.46 by the difference in procedure rates, and 1.77 by 
gender differences in the outcome of procedures and the impact of comorbidities (Table 3). The residual 
(–0.28) is related to differences in other characteristics (including unobservable characteristics). Thus, 
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one-quarter of the gender gap appears to be related to differential use of PCI plus stent between men and 
women.  
The potential impact of increasing intervention rates in women (by following the same decision 
rules as for men) is illustrated in Figure 3, which displays the distributions of the observed age-adjusted 
mortality and the expected mortality in women. Age-adjusted mortality would be reduced (shifted to the 
left) across the entire risk distribution if rates of interventions were the same in women as in men. 
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Discussion 
The present analysis confirms the higher age-adjusted mortality rate from acute myocardial infarction in 
women relative to men, the so-called “gender gap”, reported in previous studies.1-19 This gender gap was 
associated with strong gender differences in the provision of PCI during the index admission. We explored 
the possibility of gender disparities in the provision of healthcare for acute myocardial infarction patients, 
but could not ascertain from the database whether such differences in revascularization could be 
explained by variation in eligibility, exclusion criteria, or patients’ preferences. The results of our study 
show that, after adjustment for age and comorbid conditions, there was a persistent mortality difference 
between men and women. Simulations of the expected mortality in women, if they had been referred for 
PCI as frequently as men with similar characteristics, suggest that gender disparities in the provision of 
reperfusion accounted for approximately one-quarter of the modifiable excess mortality. We explored the 
possibility that this gender difference could result from a predominance of treatments for acute myocardial 
infarction provided to women in potentially “lower-quality” institutions (e.g. community hospitals or low-
volume facilities) and found no difference between men and women (data not shown). The French 
healthcare system provides identical coverage and access to healthcare for men and women, regardless 
of employment or social status. We therefore conclude that our results strongly support the hypothesis of 
gender disparity.  
This finding provides a rationale for implementing measures to ensure optimal provision of 
coronary interventions in women experiencing a myocardial infarction. In addition, the simulations indicate 
that more liberal use of PCIs in women would likely result in consistent benefit across all risk strata. An 
additional finding from the simulations was that the use of PCI in women may be associated with a 
reduced benefit compared with that in men, possibly because of anatomical or biological differences. 
 Underuse of invasive procedures in women with acute myocardial infarction has been reported 
previously, although the independent relationship between sex and worse outcomes is still debated.28 
There is recent evidence from the United States that, despite widespread debate regarding the gender 
gap, sex differences in the provision of therapies in acute myocardial infarction have remained 
unchanged.29 However, in that analysis, gender differences in the provision of therapeutic interventions 
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and in outcomes were less marked than in the present study and were largely influenced by 
appropriateness of procedures.30  
 The issue of less-aggressive treatment resulting in higher mortality in women was raised as early 
as 1991 by Healy.20 The present simulations indicate that, even if women were treated “just like men”, 
some excess mortality would remain. The explanation for the reduced protective effect against mortality 
afforded by PCI in women is unclear. It may be related to generally poorer outcomes of PCI in women 
(less benefit and greater complication rates), possibly because of smaller target vessel size, increased 
vessel tortuosity, and other biological differences. Indeed, previous analyses have found that women had 
an excess risk of death or myocardial infarction in the early post-PCI period compared with men,31 
particularly when interventions are attempted in an unstable setting32 (although these differences 
pertained mostly to women undergoing coronary artery bypass grafting), but that these differences appear 
to abate over time.31  
The impact of lower revascularization rates in women on mortality strengthens the case for better 
dissemination and implementation of guidelines regarding acute myocardial infarction treatment in 
women.33 
 
Limitations 
This analysis is subject to several limitations. The database included all forms of acute myocardial 
infarction regardless of delay to presentation, presence of ST-segment elevation, and eligibility for 
reperfusion therapy, as myocardial infarction was defined by ICD-9 coding. No data were collected 
regarding ethnicity, because French law explicitly prohibits the collection of such variables, or detailed 
medication use including the use of fibrinolysis. In addition, our analysis pertains to all indications for PCI 
during the index admission but does not allow to explore which procedures were done as primary PCI 
rather than elective PCI or to assess the appropriateness of the indications, a factor that has been linked 
to gender differences in use of procedures.30 In that respect, it is important to acknowledge that no 
information is available in our dataset regarding the angiographic features in men and women. Yet, there 
may be important gender differences in vessel size, tortuosity, and in general eligibility for PCI, which may 
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translate into differences in the use of PCI (such as women having smaller diseased vessels size, which 
could account for the lower ratio of PCI to angiography in women compared with men (54% vs 58%). 
This analysis pertains to a data set that is 7 years’ old, and some changes in practice have taken 
place over this period, related mainly to more frequent use of primary PCI. However, it is uncertain 
whether these changes have been unbalanced across gender. This analysis relied upon a discharge 
database to document comorbidities, therefore only a limited amount of information was available and 
potential confounder variables may have been missed. While the prospective payment system creates an 
incentive to record exhaustively secondary diagnoses and procedures, its use to finance French hospitals 
has so far been limited, resulting in potential under-reporting. Because comorbid conditions affect women 
more frequently than men (particularly with regard to peripheral arterial disease, which tends to be under-
diagnosed in women), under-reporting of comorbidities may result in an artificial underestimation of the 
gender gap. The simulations used to estimate expected rates of reperfusion or hospital mortality in women 
if they were “treated like men” are subject to caution because medical organizational factors such as 
delayed diagnosis are not accounted for. Finally, outcomes were assessed at discharge, and previous 
analyses31 have suggested that gender differences in early outcomes may become attenuated over a 
longer follow-up. Overall, this type of simulation may simplify a series of complex variables involved in 
patient care and thus the estimates of the effect of each therapy may be imprecise. 
The strength of our findings lies in the size of the population and the use of microsimulation 
analyses. The latter have been introduced in econometric models comparing salaries in men and women 
and were recently extended to other economic fields such as health-econometric studies. To our 
knowledge, they have not been used yet in the analysis of healthcare delivery. 
 
Author contributions  
Study concept and design: Milcent, Dormont, Durand-Zaleski, Steg 
Acquisition of data: Milcent, Dormont 
Analysis and interpretation of the data: Milcent, Dormont, Durand-Zaleski, Steg 
Drafting of the manuscript: Durand-Zaleski, Steg 
  12 
Critical revision of the manuscript for important intellectual content: Milcent, Dormont, Durand-Zaleski, 
Steg  
Statistical analysis: Milcent, Dormont 
Administrative, technical or material support: Dormont, Steg 
Study supervision: Dormont 
 
Acknowledgments: The database was provided by PMSI – Ministry for Health and Solidarity, DHOS-
DREES, France. The authors are indebted to the Direction de la Recherche des Études, des Études, de 
l’Evaluation et des Statistiques (DREES) for providing access to the database. Dr Sophie Rushton-Smith 
provided editorial assistance in the preparation of this manuscript.  
 
Funding Sources  
None for the study. 
Dr Sophie Rushton-Smith was funded by Association Naturalia et Biologia. 
 
Conflict of Interest Disclosures 
Carine Milcent: none 
Brigitte Dormont: none 
Isabelle Durand-Zaleski: I declare that I am a consultant and a speaker for sanofi-aventis, MSD, 
Medtronic? Novo Nordisk, Smith & Nephew and Boston scientific 
Philippe Gabriel Steg: I declare that I am a consultant or speaker for AstraZeneca, BMS, Boeringer 
Ingelheim, GSK, Medtronic, MSD, Nycomed, Pfizer, sanofi-aventis, Schering-Plough, Servier, Takeda, 
The Medicines Company, and ZLB-Behring.  
 
  13 
References 
1. Vaccarino V, Krumholz HM, Berkman LF, Horwitz RI. Sex differences in mortality after myocardial 
infarction. Is there evidence for an increased risk for women? Circulation. 1995; 91:1861-1871. 
2. Matsui K, Fukui T, Hira K, Sobashima A, Okamatsu S, Hayashida N, Tanaka S, Nobuyoshi M. 
Impact of sex and its interaction with age on the management of and outcome for patients with 
acute myocardial infarction in 4 Japanese hospitals. Am Heart J. 2002; 144:101-107. 
3. Lundberg V, Wikstrom B, Bostrom S, Asplund K. Exploring sex differences in case fatality in acute 
myocardial infarction or coronary death events in the northern Sweden MONICA Project. J Intern 
Med. 2002; 251:235-244. 
4. Hanratty B, Lawlor DA, Robinson MB, Sapsford RJ, Greenwood D, Hall A. Sex differences in risk 
factors, treatment and mortality after acute myocardial infarction: an observational study. J 
Epidemiol Community Health. 2000; 54:912-916. 
5. Barakat K, Wilkinson P, Suliman A, Ranjadayalan K, Timmis A. Acute myocardial infarction in 
women: contribution of treatment variables to adverse outcome. Am Heart J. 2000; 140:740-746. 
6. Heer T, Schiele R, Schneider S, Gitt AK, Wienbergen H, Gottwik M, Gieseler U, Voigtlander T, 
Hauptmann KE, Wagner S, Senges J. Gender differences in acute myocardial infarction in the era 
of reperfusion (the MITRA registry). Am J Cardiol. 2002; 89:511-517. 
7. Melgarejo-Moreno A, Galcera-Tomas J, Garcia-Alberola A, Rodriguez-Garcia P, Gonzalez-
Sanchez A. Clinical and prognostic characteristics associated with age and gender in acute 
myocardial infarction: a multihospital perspective in the Murcia region of Spain. Eur J Epidemiol. 
1999; 15:621-629. 
8. Maynard C, Every NR, Martin JS, Kudenchuk PJ, Weaver WD. Association of gender and survival 
in patients with acute myocardial infarction. Arch Intern Med. 1997; 157:1379-1384. 
9. Demirovic J, Blackburn H, McGovern PG, Luepker R, Sprafka JM, Gilbertson D. Sex differences 
in early mortality after acute myocardial infarction (the Minnesota Heart Survey). Am J Cardiol. 
1995; 75:1096-1101. 
  14 
10. Kober L, Torp-Pedersen C, Ottesen M, Rasmussen S, Lessing M, Skagen K. Influence of gender 
on short- and long-term mortality after acute myocardial infarction. TRACE study group. Am J 
Cardiol. 1996; 77:1052-1056. 
11. Chandra NC, Ziegelstein RC, Rogers WJ, Tiefenbrunn AJ, Gore JM, French WJ, Rubison M. 
Observations of the treatment of women in the United States with myocardial infarction: a report 
from the National Registry of Myocardial Infarction-I. Arch Intern Med. 1998; 158:981-988. 
12. Kudenchuk PJ, Maynard C, Martin JS, Wirkus M, Weaver WD. Comparison of presentation, 
treatment, and outcome of acute myocardial infarction in men versus women (the Myocardial 
Infarction Triage and Intervention Registry). Am J Cardiol. 1996; 78:9-14. 
13. MacIntyre K, Stewart S, Capewell S, Chalmers JW, Pell JP, Boyd J, Finlayson A, Redpath A, 
Gilmour H, McMurray JJ. Gender and survival: a population-based study of 201,114 men and 
women following a first acute myocardial infarction. J Am Coll Cardiol. 2001; 38:729-735. 
14. de Gevigney G, Mosnier S, Ecochard R, Rabilloud M, Cao D, Excoffier S, Cheneau E, Milon H, 
Delahaye F. Are women with acute myocardial infarction managed as well as men? Does it have 
consequences on in-hospital mortality? Analysis of an unselected cohort of 801 women and 1,718 
men. Acta Cardiol. 2001; 56:169-179. 
15. Mahon NG, McKenna CJ, Codd MB, O'Rorke C, McCann HA, Sugrue DD. Gender differences in 
the management and outcome of acute myocardial infarction in unselected patients in the 
thrombolytic era. Am J Cardiol. 2000; 85:921-926. 
16. Galatius-Jensen S, Launbjerg J, Mortensen LS, Hansen JF. Sex related differences in short and 
long-term prognosis after acute myocardial infarction: 10 year follow up of 3073 patients in 
database of first Danish Verapamil Infarction Trial. Bmj. 1996; 313:137-140. 
17. Bueno H, Vidan MT, Almazan A, Lopez-Sendon JL, Delcan JL. Influence of sex on the short-term 
outcome of elderly patients with a first acute myocardial infarction. Circulation. 1995; 92:1133-
1140. 
18. Vaccarino V, Horwitz RI, Meehan TP, Petrillo MK, Radford MJ, Krumholz HM. Sex differences in 
mortality after myocardial infarction: evidence for a sex-age interaction. Arch Intern Med. 1998; 
158:2054-2062. 
  15 
19. Gan SC, Beaver SK, Houck PM, MacLehose RF, Lawson HW, Chan L. Treatment of acute 
myocardial infarction and 30-day mortality among women and men. N Engl J Med. 2000; 343:8-
15. 
20. Healy B. The Yentl syndrome. N Engl J Med. 1991; 325:274-276. 
21. Krumholz HM. The year in epidemiology, health services, and outcomes research. J Am Coll 
Cardiol. 2005; 46:1362-1370. 
22. Technological change around the world: evidence from heart attack care. Health Aff (Millwood). 
2001; 20:25-42. 
23. Oaxaca R. Male-Female Wage Differentials in Urban Labor Markets. International Economic 
Review. 1973; 14:693-709. 
24. DiNardo J, Fortin NM, Lemieux T. Labor market institutions and the distribution of wages, 1973-
1992: a semiparametric approach. Econometrica. 1996; 64:1001-1044. 
25. Bourguignon F, Ferreira FHG, Leite PG. Beyond Oaxaca-Blinder: accounting for differences in 
household income distributions across countries. In. Working paper Delta n°2002-04 ed: 
Department of Economics PUC-Rio (Brazil); 2002. 
26. Dormont B, Milcent C. Innovation diffusion under budget constraint. Microeconometric evidence 
on heart attack in France. The Annals of Economics and Statistics. 2006; 79/80:in press. 
27. Maddala GS. Limited dependent and qualitative variables in econometrics. Econometric Society 
Monographs No. 3. Cambridge: Cambridge University Press; 1983. 
28. Mark DB. Sex bias in cardiovascular care: should women be treated more like men? Jama. 2000; 
283:659-661. 
29. Vaccarino V, Rathore SS, Wenger NK, Frederick PD, Abramson JL, Barron HV, Manhapra A, 
Mallik S, Krumholz HM. Sex and racial differences in the management of acute myocardial 
infarction, 1994 through 2002. N Engl J Med. 2005; 353:671-682. 
30. Rathore SS, Wang Y, Radford MJ, Ordin DL, Krumholz HM. Sex differences in cardiac 
catheterization after acute myocardial infarction: the role of procedure appropriateness. Ann Intern 
Med. 2002; 137:487-493. 
  16 
31. Mehilli J, Kastrati A, Dirschinger J, Bollwein H, Neumann FJ, Schomig A. Differences in prognostic 
factors and outcomes between women and men undergoing coronary artery stenting. Jama. 2000; 
284:1799-1805. 
32. Lagerqvist B, Safstrom K, Stahle E, Wallentin L, Swahn E. Is early invasive treatment of unstable 
coronary artery disease equally effective for both women and men? FRISC II Study Group 
Investigators. J Am Coll Cardiol. 2001; 38:41-48. 
33. Nabel EG, Selker HP, Califf RM, Canto JG, Cao JJ, Desvigne-Nickens P, Goldberg RJ, Finnegan 
JR, Vaccarino V, Virmani R. Womens' ischemic syndrome evaluation. Current status and future 
research directions. Report of the National Heart, Lung and Blood Institute workshop. Circulation. 
2004; 109:e50-e52. 
 
  17 
Figure legends 
 
Figure 1. Impact of coronary interventions (after adjustment for age and comorbidities) on hospital 
mortality. 
 
Figure 2. Impact of gender on hospital mortality across age categories, after adjustment for comorbidites 
and use of coronary interventions. 
 
Figure 3. Probability density of age-adjusted mortality and simulated mortality (based on simulation 2) 
using revascularization decision rules used for men. 
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TABLE 1. Distribution of Hospital Admissions for Acute Myocardial Infarction by Age and 
Gender, and Comorbidities of Patients with Acute Myocardial Infarction 
 N 
Men 
(n=52 041) 
(70.0%) 
Women 
(n=22 348)  
(30.0%) 
Age, y    
≤55 18 332 31.4 9.0 
56–65  13 671 21.8 10.3 
66–75  19 909 26.7 26.9 
76–85  15 331 15.7 32.1 
>85 7146 4.4 21.6 
Total 74 389 100 100 
Comorbidity, %    
History of coronary artery disease 24.2 24.8 23.0 
Valvular disease  7.5 6.4 10.1 
Conduction disease  19.4 17.6 23.4 
Hypertension  27.7 24.5 35.0 
Heart failure  14.3 11.3 21.2 
Stroke  3.0 2.7 3.5 
Peripheral arterial disease  6.4 6.8 5.3 
Other vascular disease  0.7 0.5 1.1 
Diabetes  14.6 13.1 18.0 
Renal failure  3.9 3.7 4.6 
P<0.001 for all comparisons between men and women 
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TABLE 2. Use of Coronary Intervention, Hospital Mortality, and Simulated Rates of Percutaneous Coronary Intervention Plus Stenting and 
Simulated Mortality Rates According to Age Group 
A. Use of Coronary Intervention (P<0.001 for all Comparisons) 
Age Group, 
y 
Angiography 
Only,  
Men 
Angiography 
Only, 
Women 
PCI*, 
Men 
PCI*, 
Women 
 
PCI*+Stent, 
Men 
PCI*+Stent, 
Women 
 
Observed 
Gender 
Difference 
PCI*+Stent, 
Women Relative 
To Men  
OR (95% CI‡) 
PCI*/Angio,† 
Men 
PCI*/Angio,† 
Women 
≤55, % 24.6 28.4 9.1 8.3 31.3 25.2 6.1 0.74 (0.66–0.82) 62.1 54.1 
56–65, % 24.9 26.6 7.9 6.7 28.1 23.4 4.7 0.78 (0.70–0.86) 59.1 53.1 
66–75, % 24.9 24.3 7.3 6.6 22.1 19.9 2.2 0.88 (0.81–094) 54.1 52.2 
76–85, % 16.7 12.2 5.0 4.2 15.1 11.2 3.9 0.71 (0.64–0.77) 54.6 55.7 
>85, % 4.3 1.9 1.6 1.0 5.0 2.5 2.5 0.49 (0.38–0.64) 60.6 65.1 
Overall, % 22.6 16.2 7.4 4.8 24.4 14.2 10.3 0.51 (0.49–0.53) 58.5 53.9 
B. Hospital Mortality in Patients with Acute Myocardial Infarction 
Age Group, 
y 
N Mortality In Men 
― N (%) 
Mortality In 
Women ― N (%) 
Odds Ratio (95% CI‡) In 
Women Vs Men 
P Value Odds Ratio (95% CI‡) In 
Women Vs Men Adjusted 
for Comorbidities 
P Value 
≤55 18 332 218 (1.3) 39 (1.9) 1.46 (1.04–2.06) 0.03 1.53 (1.08–2.16) .02 
56–65 13 671 312 (2.8) 87 (3.8) 1.38 (1.09–1.76) <0.01 1.49 (1.17–1.91) .001 
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66–75 19 909 849 (6.1) 484 (8.1) 1.34 (1.20–1.51) <0.000 1.51 (1.34-1.70) <0.001 
76–85 15 331 1148 (14.1) 1246 (17.4) 1.28 (1.18–1.40) <0.000 1.43 (1.30-1.56) <0.001 
>85 7146 668 (28.9) 1448 (29.9) 1.05 (0.94–1.12) 0.38 1.15 (1.03-1.29) 0.02 
Total 74 389 3195 (6.1) 3304 (14.8) 1.37 (1.30–1.46) <0.001 2.65 (2.52-2.79) <0.001 
C. Simulated Rates of PCI* Plus Stenting and Simulated Mortality Rates in Women 
Age Group, 
y 
PCI*+Stent, 
Men, % 
PCI*+Stent, 
Women, % 
Expected 
PCI*+Stenting 
Rate, Women, % 
Expected Vs 
Observed 
Difference In 
Women, % 
Simulation 1: Expected 
Mortality In Women 
(Procedure Rates Of Men), 
% 
Simulation 2: Expected Mortality In 
Women (Procedure Rates and 
Response To Procedures and 
Comorbidities Of Men), % 
 ≤55 31.3 25.2 31.6 6.4 1.8 1.4 
56–65 28.1 23.4 27.7 4.3 3.5 2.8 
66–75 22.1 19.9 22.1 2.2 7.5 5.7 
76–85 15.0 11.2 15.0 3.8 17.1 14.1 
>85 5.0 2.5 4.5 2.0 29.5 28.0 
Overall 24.4 14.2 17.5 3.4 14.3 12.6 
*PCI denotes percutaneous coronary intervention 
† denotes coronary angioplasty 
‡CI denotes confidence interval 
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TABLE 3  Decomposition of Gender Differences in Average Death Rates 
Average death rate for men 6.1 
Average death rate for men, adjusted for age distribution* 12.83 
Average death rate for women  14.78 
Average death rate for women adjusted for differences in procedure rates 14.32 
  
Difference (women vs men) 8.64 
Difference due to variations in age distribution 6.69 
  
Age-adjusted difference  
of which:  
1.95 
Difference due to gender variation in procedure rates 0.46 
Difference due to gender variation in reactions to secondary 
diagnoses and procedures 
1.77 
Residual: difference due to gender variation in other characteristics 
(e.g., secondary diagnoses and unobservable characteristics) 
–0.28 
*Women’s age distribution was the reference.  
 
 
